Effect of age and IGF-I administration on elastin gene expression in rat aorta.
An age-related decrease in elasticity of arteries has been found in clinical and experimental studies done during the past two decades. We have investigated molecular and endocrine aspects of that decrease by examining the effects of age and insulin-like growth factor-I (IGF-I) on rat aorta elastogenesis. For comparison, pulmonary elastogenesis was examined in the same experimental animals. Different aged groups of male Fischer 344 rats (barrier protected) were implanted with minipumps for a two-week infusion of either 0.1 N acetic acid (vehicle solution) or IGF-I (1.2 mg/kg/day). The DNA content (micrograms DNA/g tissue) decreased with age in aorta but remained fairly constant in lung. Administration of IGF-I increased the aortic DNA content in all but the oldest rats. Conversely, the DNA content of pulmonary tissue was significantly increased in only the youngest animals. The steady-state levels of tropoelastin mRNA decreased dramatically in both aorta and lung with increased age. The decrease was greater in lung than aorta. Administration of IGF-I elevated aortic tropoelastin mRNA steady-state levels, whereas lung tropoelastin mRNA levels were unaffected by IGF-I administration. Aortic tissue synthesized decreased amounts of insoluble elastin with increased age. These results establish a direct relationship between aortic tropoelastin mRNA levels and the synthesis of insoluble elastin in aging. Administration of IGF-I increased aortic elastin synthesis throughout the life span of the rat, although the proportionate increase diminished with age.